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(57) ABSTRACT

A system and method are disclosed for merging manual
parameters with predefined parameters. The system includes
a parse module configured to receive a command string hav-
ing multiple nested manual parameters and a build module
configured to generate a parameter tree having manual
parameter nodes and predefined parameter nodes. The system
may also include a search module configured to compare
manual parameter nodes to predefined parameter nodes to
identily matching parameter contexts, and a command mod-
ule configured to generate a command string. The method
includes recerving a command string having multiple nested
manual parameters, identifying manual parameters within the
command string, and generating a parameter tree having
manual parameter nodes and predefined parameter nodes.
The method also includes comparing manual parameter
nodes to predefined parameter nodes to 1dentily parameter
nodes having a matching parameter context, and generating a
command string.

20 Claims, 6 Drawing Sheets
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SYSTEM AND METHOD FOR MERGING
MANUAL PARAMETERS WITH
PREDEFINED PARAMETERS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mvention relates to computer application programs,
and more particularly the present invention relates to merging
manual parameters with predefined parameters to form a
command string.

2. Description of the Related Art

An Information Management System (IMS) 1s a hierarchi-
cal database management system that has wide spread usage
in many large enterprises where high transaction volume,
reliability, availability and scalability are of the utmost impor-
tance. While IMS provides the software and interfaces for
running the businesses of many of the world’s large corpora-
tions, a company typically tailors specific application pro-
grams 1n order to have IMS perform proprietary or custom
work for the enterprise. IMS application programs are typi-

cally coded in COBOL, PL/I, C, PASCAL or assembly lan-
guage.

Also available for IMS 1s a system management applica-
tion having an Interactive System Productivity Facility
(ISPF) panel interface with the ability to manage a group of
IMSs from a Time Sharing Options (TSO) Single Point of
Control (SPOC). With a SPOC interface, commands may be
submitted to an operations manager. The operations manager
controls the operations of the group of IMSs (hereinafter
“IMSplex™) and also provides an application programming
interface (API) through which commands can be 1ssued and
responses recerved. The SPOC interfaces include the TSO
SPOC, the Restructured Extended Executor SPOC API, and
the IMS Control Center. Users may also write additional
applications to submit commands. By using one of the SPOC
interfaces, for example the TSO SPOC, the user 1s able to
write single points of control that communicate with the
operations manager.

This IMS TSO SPOC 1s a software program that 1s config-
ured to manage all IMS systems within the IMSplex. With the
SPOC, commands may be 1ssued to all members of an
IMSplex atthe same time. There can be more than one type of
SPOC 1n an IMSplex, and there can be any number of SPOCs
active. TSO SPOC communicates with one operations man-
ager (OM) address space. The OM then communicates with
all IMS address spaces 1n the IMSplex through a Structured
Call Interface (SCI).

The IMS TSO SPOC provides several functions to an
IMSplex. First, the IMS TSO SPOC presents a single system
image for an IMSplex by allowing the user to 1ssue com-
mands to all IMSs 1n the IMSplex from a single console.
Additionally SPOC displays consolidated command
responses from multiple IMS address spaces. SPOC may also
be configured to send a message to an IMS terminal con-
nected to any IMS control region 1n the IMSplex.

Generally, commands in the IMS TSO SPOC application
are manually entered on a command line prompt. A user may
define command shortcuts and thereby reduce the length of
commands. A combination of manually entered commands
and predefined parameter commands may be utilized 1n 1ssu-
ing a complete command.

The IMS operator command syntax supports various
parameters and the commands can be quite long. To help the
operator, the IMS TSO SPOC allows the user to predefine
certain parameters using a shortcut. When the user 1ssues a
short command string the TSO SPOC will combine both the
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necessary elements of the short manually typed string and the
necessary elements of the user’s predefined or redefined

default parameters to compose a complete command.

The TSO SPOC does not simply append the predefined
parameters to the entered command, but makes possible a
merging of typed manual parameters with the predefined
parameters. The shortcut may include typed manual param-
cters that are to override predefined parameters 1n the short-
cut. This allows the user to change values of existing pre-
defined parameters or add new parameters to the command,
without reprogramming the shortcuts.

However, current TSO SPOC mmplementations do not
account for multiple levels of nested parameters. Typically,
the nested levels are indicated by delimiters such as a pair of
parenthesis. Descendent levels of nesting are indicated by a
parenthesis pair within an external parenthesis pair. For
example, a command may include manual parameters within
a parenthesis set which are also within a pair of parenthesis.

Current TSO SPOC implementations are unable to prop-
erly identily parameters at different nesting levels because the
parameters often have the same name or token that identifies
the parameter. However, parameter nesting results 1n param-
eters of the same name having a different context or meaning.
Current TSO SPOC implementations are unable to identily
this context distinction. So, the user 1s unable to use nested
parenthesis in the command string with current IMS. The user
1s also unable to change values of existing predefined param-
eters or add new parameters to the command string when the
parameters are found at a different level. This limitation of
current TSO SPOC implementations severely restricts the
value and benefit of the shortcut feature in the TSO SPOC
implementations.

From the foregoing discussion, 1t should be apparent that a
need exists for a system and method that will parse TSO
SPOC command strings and merge parameters regardless of
the amount of parameter nesting involved. Beneficially, such
a system and method would eliminate the problem that exists
with multiple levels of parameters and nested parenthesis.

SUMMARY OF THE INVENTION

The present invention has been developed in response to
the present state of the art, and in particular, 1n response to the
problems and needs in the art that have not yet been tully
solved by currently available information management sys-
tems. Accordingly, the present invention has been developed
to provide a system, and method for merging manual param-
cters with predefined parameters that overcome many or all of
the above-discussed shortcomings 1n the art.

The system for merging manual parameters with pre-
defined parameters i1s provided with a logic unit containing a
plurality of modules configured to functionally execute the
necessary steps. These modules 1n the described embodi-
ments include a parse module configured to receive a com-
mand string having multiple nested manual parameters and
configured to identily manual parameters within the com-
mand string, and a build module configured to generate a
parameter tree having manual parameter nodes, each manual
parameter node representing one manual parameter, the
parameter tree further comprising predefined parameter
nodes, each predefined parameter node representing one pre-
defined parameter.

In a further embodiment, the system also includes a search
module configured to compare manual parameter nodes to
predefined parameter nodes to identily parameter nodes hav-
ing a matching parameter context, and a command module
configured to generate a command string comprising at least
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one parameter node having a matching parameter context.
The command string may also include at least one parameter
node having a nonmatching parameter context. The search
module may also be configured to i1dentify the parameter
context match by identifying a match between a parent node
of a manual parameter node and a parent node of a predefined
parameter node.

The match between the parent node of the manual param-
eter node and the parent node of the predefined parameter
node may comprise matching tokens of the parent node of the
manual parameter node and the parent node of the predefined
parameter node. In one embodiment, the parameter context
match comprises a manual parameter that represents the same
meaning as a predefined parameter such the command mod-
ule overrides the predefined parameter with the manual
parameter 1n defining the command string. Furthermore, the
non-matching parameter context comprises a predefined
parameter having no corresponding manual parameter such
that the command module includes the predefined parameter
in the command string.

In one embodiment, the search module traverses the
parameter tree in order according to a depth-first traversal
protocol. Additionally, the search module 1s configured to
mark a manual parameter node having a matched parameter
context and a predefined parameter node having a non-match-
ing parameter context such that the command module can
readily identity matched parameter context nodes and non-
matching parameter context nodes.

In a further embodiment the build module 1s configured to
create a descendent level of manual parameter nodes within
the parameter tree for each nested manual parameter and
create a descendent level of predefined parameter nodes
within the parameter tree for each nested predefined param-
eters.

A method of the present invention 1s also presented for
merging manual parameters and predefined parameters. The
method 1n the disclosed embodiments substantially includes
the steps necessary to carry out the functions presented above
with respect to the operation of the described system. In one
embodiment, the method includes receiving a command
string having a plurality of nested manual parameters and
identifying manual parameters within the command string,
and generating a parameter tree having manual parameter
nodes, each manual parameter node representing one manual
parameter, the parameter tree further comprising predefined
parameter nodes, each predefined parameter node represent-
ing one predefined parameter.

The method may also include comparing manual param-
cter nodes to predefined parameter nodes to identily param-
cter nodes having a matching parameter context, and gener-
ating a command string comprising at least one manual
parameter from a manual parameter node having a matching,
parameter context and at least one predefined parameter from
a predefined parameter node having a non-matching param-
eter context. In a further embodiment, the method includes
identifyving the parameter context match by identifying a
match between a parent node of a manual parameter node and
a parent node of a predefined parameter node.

In one embodiment, the method matches tokens of the
parent node ol the manual parameter node and the parent node
of the predefined parameter node, and overrides the pre-
defined parameter in generating the command string. Alter-
natively, the method may include at least one predefined
parameter from a predefined parameter node having a non-
matching parameter context in the command string. In a fur-
ther embodiment, the method 1includes traversing the manual
parameter nodes within the parameter tree and the predefined
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parameter nodes within the parameter tree in order according,
to a depth-first traversal protocol.

The method may also include marking a manual parameter
node having a matched parameter context and a predefined
parameter node having a non-matching parameter context
such that the command module can readily identity matched
parameter context nodes and non-matching parameter con-
text nodes. In a further embodiment, the method includes
creating a descendent level of manual parameter nodes within
the parameter tree for each nested level of manual parameters
and creating a descendent level of predefined parameter
nodes within the parameter tree for each nested level of pre-
defined parameters.

Reterence throughout this specification to features, advan-
tages, or similar language does not imply that all of the
features and advantages that may be realized with the present
invention should be or are 1n any single embodiment of the
invention. Rather, language referring to the features and
advantages 1s understood to mean that a specific feature,
advantage, or characteristic described in connection with an
embodiment 1s included 1n at least one embodiment of the
present invention. Thus, discussion of the features and advan-
tages, and similar language, throughout this specification
may, but do not necessarily, refer to the same embodiment.

Furthermore, the described features, advantages, and char-
acteristics of the invention may be combined 1n any suitable
manner 1 one or more embodiments. One skilled 1n the
relevant art will recognize that the invention may be practiced
without one or more of the specific features or advantages of
a particular embodiment. In other 1nstances, additional fea-
tures and advantages may be recognized 1n certain embodi-
ments that may not be present 1n all embodiments of the
ivention.

These features and advantages of the present invention will
become more fully apparent from the following description
and appended claims, or may be learned by the practice of the
invention as set forth hereinatter.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the advantages of the invention will be readily
understood, a more particular description of the invention
briefly described above will be rendered by reference to spe-
cific embodiments that are illustrated 1n the appended draw-
ings. Understanding that these drawings depict only typical
embodiments of the mvention and are not therefore to be
considered to be limiting of 1ts scope, the mvention will be
described and explained with additional specificity and detail
through the use of the accompanying drawings, 1n which:

FIG. 1 1s a schematic block diagram illustrating one
embodiment of a computer system 1n accordance with the
present invention;

FIG. 2 1s a schematic block diagram illustrating one
embodiment of an IMSplex 1n accordance with the present
imnvention;

FIG. 3 1s a schematic block diagram illustrating one
embodiment of a command 1n accordance with the present
imnvention;

FIG. 4 1s a schematic block diagram illustrating one
embodiment of a shortcut command in accordance with the
present invention;

FIG. 5 1s a schematic block diagram illustrating one
embodiment of the SPOC module 1n accordance with the
present invention;

FIG. 6 1s a schematic tlow chart diagram illustrating one
embodiment of a method for merging manual parameters
with predefined parameters; and
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FIG. 7 1s a schematic block diagram illustrating one
embodiment of parameter trees 1n accordance with the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

Many of the functional units described 1n this specification
have been labeled as modules, 1n order to more particularly
emphasize their implementation independence. For example,
a module may be implemented as a hardware circuit compris-
ing custom VLSI circuits or gate arrays, off-the-shelf semi-
conductors such as logic chips, transistors, or other discrete
components. A module may also be implemented in program-
mable hardware devices such as field programmable gate
arrays, programmable array logic, programmable logic
devices or the like.

Modules may also be implemented 1n software for execu-
tion by various types of processors. An 1dentified module of
executable code may, for instance, comprise one or more
physical or logical blocks of computer instructions which
may, for instance, be organized as an object, procedure, or
function. Nevertheless, the executables of an 1dentified mod-
ule need not be physically located together, but may comprise
disparate instructions stored in different locations which,
when joined logically together, comprise the module and
achieve the stated purpose for the module.

Indeed, a module of executable code may be a single
instruction, or many instructions, and may even be distributed
over several different code segments, among different pro-
grams, and across several memory devices. Similarly, opera-
tional data may be identified and illustrated herein within
modules, and may be embodied 1n any suitable form and
organized within any suitable type of data structure. The
operational data may be collected as a single data set, or may
be distributed over different locations including over different
storage devices, and may exist, at least partially, merely as
clectronic signals on a system or network.

Reference throughout this specification to “one embodi-
ment,” “an embodiment,” or similar language means that a
particular feature, structure, or characteristic described in
connection with the embodiment 1s 1ncluded 1n at least one
embodiment of the present invention. Thus, appearances of
the phrases “in one embodiment,” “in an embodiment,” and
similar language throughout this specification may, but do not
necessarily, all refer to the same embodiment.

Reference to a signal bearing medium may take any form
capable of generating a signal, causing a signal to be gener-
ated, or causing execution of a program of machine-readable
instructions on a digital processing apparatus. A signal bear-
ing medium may be embodied by a transmission line, a com-
pact disk, digital-video disk, a magnetic tape, a Bernoulli
drive, a magnetic disk, apunch card, flash memory, integrated
circuits, or other digital processing apparatus memory device.

Furthermore, the described {eatures, structures, or charac-
teristics of the invention may be combined in any suitable
manner 1 one or more embodiments. In the following
description, numerous specific details are provided, such as
examples of programming, software modules, user selec-
tions, network transactions, database queries, database struc-
tures, hardware modules, hardware circuits, hardware chips,
etc., to provide a thorough understanding of embodiments of
the invention. One skilled 1n the relevant art will recognize,
however, that the invention may be practiced without one or
more of the specific details, or with other methods, compo-
nents, materials, and so forth. In other instances, well-known
structures, materials, or operations are not shown or described
in detail to avoid obscuring aspects of the invention.

10

15

20

25

30

35

40

45

50

55

60

65

6

FIG. 1 1s a schematic block diagram illustrating one
embodiment of a computer system 100 1n accordance with the
present invention. In one embodiment, the computer system
100 comprises a mainframe computer system. One example
of a mainirame computer system compatible with the present
invention 1s the zSeries mainirame manufactured by Interna-
tional Business Machines of Armonk, N.Y. The system 100
may comprise one or more Central Possessing Units (CPUs)
101 and one or more memory module 102. The CPUs 101 are
configured to operate together 1n concert with memory mod-
ules 102 1n order to execute a variety of tasks.

In accordance with techniques known 1in the art, other
components may be utilized with the computer system 100,
such as input/output devices comprising direct access storage
devices (DASDs), printers, tapes, etc. (not shown). Although
the preferred embodiment 1s described 1n a particular hard-
ware environment, those skilled 1n the art will recognize and
appreciate that this 1s meant to be 1llustrative and not restric-
tive of the present mvention. Accordingly, other alternative
hardware environments may be used without departing from
the scope of the present invention.

The computer system 100 may also include an Information
Management System (IMS) module 104 configured to man-
age a database 108 and/or handle other transaction process-
ing. A database 108 1s a collection of interrelated data 1tems,
stored once and organized 1n a form for easy retrieval. The
IMS module 104 i1s configured to store, organize, select,
modily, and extract data from the database 108. In one
embodiment, the computer system 100 comprises a Single
Point Of Control (SPOC) module 106 configured to interact
with a user and allow the user to define default parameters
(referred to herein as predefined parameters) when com-
mands are 1ssued to the IMS module 104.

The SPOC module 106 may be configured to manage a
plurality of IMS modules 104, often referred to collectively as
an IMSplex. The SPOC module 106 1s further configured to
merge the predefined parameters with manually entered
parameters.

FIG. 2 1s a schematic block diagram illustrating one
embodiment of an IMSplex 202 in accordance with the
present invention. As described above, the SPOC module 106
may be configured to control an IMSplex 202, the IMSplex
202 having a plurality of IMS modules 104. Controlling an
IMSplex 202 by way of a SPOC module 106 1s well known to
those skilled 1n the art of IMS management and will not be
discussed further herein.

The SPOC module 106, in one embodiment, 1s further
configured with a shortcut module 204 configured to maintain
a list of predefined default parameters for commands the user
enters. Preferably, the predefined default parameters are asso-
ciated with a shortcut value which 1s also the same as the name
of the command for which the default parameters will be
used. The user may specily the shortcut value and the pre-
defined default parameters corresponding to the shortcut
value.

FIG. 3 1s a schematic block diagram illustrating one
embodiment of a command 300 i1n accordance with the
present invention. In one embodiment, the command 300
comprises a verb 302. The verb 302 is the first command
clement and 1dentifies the action to be taken. In the depicted
embodiment, the verb 302 1s “DISPLAY.”” In a {further
embodiment, parens 304 surround parameters 306 of the verb
302. Parameters 306 may include names of resources, such as
IMS 1dentifiers, databases, IMS reserved parameters, key-
words, data values, etc.

A pair of matching parens 304, or parenthesis, define a
command level. A verb 302 or keyword 308 entered within
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parenthesis 304 1s a “nested” command 310. Commands 300
may comprise multiple nested commands 310. Parens 304
may separate different levels of nested commands 310, or
alternatively the parens 304 may be replaced by another
delimiter which may be a space, equal sign, comma, a blank,

a comma followed by a blank, etc. Examples of nested com-
mands 310 may include “SIZE(X)” and “COLOR(R)” as

depicted 1n FIG. 3. As depicted, the parameters “NAME,
SIZE(X), COLOR(R)” are nested within the “DISPLAY”
verb 302. The “DISPLAY” verb 302 may include multiple
nested verbs 302, parameters 306, or keywords 308. Addi-
tionally, the command “NAME(BIG),” as depicted, 1s not a
nested command of “DISPLAY” but rather 1s on the same
level (indicated by the parenthesis nesting) as “DISPLAY.”

FIG. 4 1s a schematic block diagram illustrating one
embodiment of a shortcut command 400 1n accordance with
the present invention. As described above, a shortcut 400 may
be defined by the user and maintained by the shortcut module
204. In one embodiment, the user may predefine the default
parameters 306 associated with the verb 302. For example,
when the user enters “Display” the SPOC module 106 1s
configured to replace “DISPLAY” with the predefined
parameters “DISPLAY (NAME, SIZE(x), COLOR(r))
NAME (big)” as illustrated with respect to FIG. 3. Addition-
ally, the shortcut may be defined for any verb 302 or Keyword
308 and 1s not limited to the verb 302 “display’” which 1s given
herein by way of example only. This enables the user to
customize common commands and sigmificantly reduce the
amount of manual 1nput required to 1ssue the common com-
mands.

FIG. 5 1s a schematic block diagram illustrating one
embodiment of the SPOC module 106 in accordance with the
present invention. In one embodiment, the SPOC module 106
comprises a parse module 502, a build module 504, a search
module 506, and a command module 508. The parse module
502 1s configured to receive a command string having mul-
tiple nested manual parameters and to identity manual param-
cters within the command string. The parse module 502 1s
turther configured to examine each character in the command
string to 1dentily tokens that match commands or keywords.
The parse module 502 then compares the identified tokens
with the commands or keywords defined 1in the shortcuts
module 204. A token, as used herein, 1s a segment of text and
may comprise alphanumeric characters.

The build module 504 cooperates with the parse module
502 to generate a parameter tree having manual parameter
nodes. As the parse module 502 1dentifies a new parameter in
the command string, the build module 504 generates a new
parameter node for the parameter tree. Additionally, the build
module 504 1s configured to link the newly created parameter
node to a parent parameter node. The parameter node has a
parent parameter node i1f the parameter 1s nested within

another command. For example, 1n the command “DISPLAY
(NAME, CLASS),” the parent node would be “DISPLAY”

and “NAME” AND “CLASS” would be separate nodes that
link to “DISPLAY.”

The manual parameter nodes, 1n one embodiment, may
represent a single manually entered parameter. The parameter
tree may also comprise predefined parameter nodes such as
the parameter 306 of FI1G. 3. Stmilarly, the build module 504
1s configured to generate predefined parameter nodes from
the predefined parameters or shortcuts defined by the user. In
a further embodiment, the build module 1s configured to gen-
erate a plurality of parameter trees. For example, the build
module 502 may generate a manual parameter tree and a
predefined parameter tree. In one embodiment, the tree may
be represented as a linked list, an array, a lookup table, etc. In
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a further embodiment, the tree may include a root, or a first
node from which all parsed nodes are linked. One example of
a tree structure will be given below with reference to FIG. 7.

In one embodiment, the build module 504 creates a descen-
dent level of manual parameter nodes within the parameter
tree for each nested level of manual parameters. Furthermore,
the build module 504 1s also configured to create a descendent
level of predefined parameter nodes within the parameter tree
for each nested level of the predefined parameters. In a further
embodiment, the build module 504 cooperates with the parse
module 502 to generate the parameter tree. For example, as
the parse module 502 parses a command stream and encoun-
ters what 1s known as an “opening parens” the build module
504 creates a new descendent level of the parameter tree.
Parameters subsequently found before a “closing parens™ are
placed on the same level of the parameter tree and may be
referred to as ““sibling nodes.” The “closing parens” found by
the parse module 502 is a signal to the build module 504 to
ascend one level in the parameter tree

The search module 506 compares manual parameter nodes
to predefined parameter nodes to i1dentily parameter nodes
having a matching parameter context. A matching parameter
context 1s a match between a manual parameter node and a
predefined parameter node on the same parameter nesting
level. The search module 506 1dentifies the parameter context
match by identifying a match between a parent node of the
manual parameter node and a parent node of the predefined
parameter node. Fach node may comprise a token that
umquely 1dentifies the parameter. The match between the
parent node ol the manual parameter node and the parent node
of the predefined parameter node may comprise matching
tokens of the parent node of the manual parameter node and
the parent node of the predefined parameter node.

The command module 508 1s configured to generate a
command string comprising the parameter of at least one
manual parameter node. The parameter context match com-
prises a manual parameter that represents the same meaning
as a predefined parameter such that the manual parameter
overrides the predefined parameter 1n defining the command
string. A non-matching parameter context comprises a pre-
defined parameter having no corresponding manual param-
cter such that the command string should include the pre-
defined parameter.

The schematic flow chart diagrams that follow are gener-
ally set forth as logical flow chart diagrams. As such, the
depicted order and labeled steps are indicative of one embodi-
ment of the presented method. Other steps and methods may
be concerved that are equivalent 1n function, logic, or effect to
one or more steps, or portions thereof, of the illustrated
method. Additionally, the format and symbols employed are
provided to explain the logical steps of the method and are
understood not to limit the scope of the method. Although
various arrow types and line types may be employed in the
flow chart diagrams, they are understood not to limit the scope
of the corresponding method. Indeed, some arrows or other
connectors may be used to indicate only the logical flow of the
method. For instance, an arrow may indicate a waiting or
monitoring period of unspecified duration between enumer-
ated steps of the depicted method. Additionally, the order 1n
which a particular method occurs may or may not strictly
adhere to the order of the corresponding steps shown.

FIG. 6 1s a schematic tlow chart diagram illustrating one
embodiment of a method 600 for merging manual parameters
with predefined parameters. In one embodiment the method
600 starts and the parse module 502 recerves a command,
extracts the parameters 306 and passes the parameters 306 to
the build module 504. The build module 504 may generate
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602 the parameter tree. In one embodiment, the build module
504 generates 602 a single parameter tree having multiple
nodes. The root of the parameter tree may be empty. The root
may include two child branches. The first child branch may
comprise all predefined parameter nodes and the second
branch may comprise all manual parameter nodes. As the
build module 504 encounters a nested verb 302, keyword 308,
or parameter 306, the build module 504 creates a descendent
level in the parameter tree for the appropriate branch. The
parameter 306 becomes a child parameter node when the
parameter 306 1s located within the parenthesis 304 of a verb
302, another parameter 306, or a keyword 308.

In an alternative embodiment, the build module 504 may be
configured to generate 602 two separate parameter trees. For
example, the build module 504 may generate a manual
parameter tree and a predefined parameter tree. Upon gener-
ating 602 the tree(s), the search module 506 begins at the root
of the tree to search descendent parameter nodes for similar
nodes. In one embodiment, similar nodes refers to one
manual parameter node and one predefined parameter node
that have a matching parameter context. A matching param-
cter context means that the manual parameter node and pre-
defined parameter node are semantically the same. The
semantic similarity means that tokens 1identifying the manual
parameter node and predefined parameter node match and the
manual parameter node and predefined parameter node share
the same level 1n the nesting of parameters.

The search module 5306 compares 604 cach predefined
parameter node to each manual parameter node. Preferably,
the search module 506 begins by selecting the predefined
parameter node branch. The search module 506 selects a first
predefined parameter node and compares this first predefined
parameter node to each manual parameter node 1n the manual
parameter node branch. It the search module 504 finds 606
similar nodes the search module 506 compares 608 the parent
nodes of the similar nodes. If the parent nodes are similar 610
the search module 506, in one embodiment, marks 612 the
similar nodes (the predefined parameter node and similar
manual parameter node) as a match and continues the search
by next probing for children nodes of the most recently com-
pared nodes.

I the first predefined parameter node has children 614, the
search module 504 compares 616 the child nodes, in turn, to
cach manual parameter node and 1t similar 606 returns to
compare 608 the parent nodes of these children and the simi-
lar manual parameter node. This recursive-style depth-first
traversal continues until there are no children 614 in the
predefined parameter branch. I there are no other predefined
parameter nodes 618 1n the predefined parameter branch, the
command module 508 copies 620 unmarked manual param-
eter nodes to the command string and the method 600 ends.

However, 11 there are sibling nodes 618 that are unmarked
the search module 504 compares 622 the next sibling node.
When a predefined parameter node has no matches with a
respective manual parameter node, the predefined parameter
node and all children of the predefined parameter node are
copied 624 to the command string. In one embodiment, the
search module 504 then marks 626 the copied predefined
parameter node and the copied children predefined parameter
nodes to prevent the nodes from being copied 1n subsequent
passes through the parameter tree. In one embodiment, the
copied predefined parameter nodes are added to the original
command string.

Alternatively, the parameter nodes of the parameter tree are
used to create a new command string. In yet another embodi-
ment, copied parameter nodes may be removed from the
parameter tree rather than marked. However, in a preferred
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embodiment, there 1s no order requirement for the manual
parameters supplied. Consequently, the parameter nodes are
marked 1n the event that a manual parameter having a match-
ing parameter context to a marked parameter node 1s encoun-
tered later 1n the original command string.

FIG. 7 1s a schematic block diagram illustrating one
embodiment of parameter trees 700, 702 1n accordance with
the present invention. For example, 11 the user has predefined
a shortcut for “QUERY DATA” and the corresponding pre-

defined parameters are “DISPLAY (CLASS, STATUS (x))
CLASS (x).” The resulting predefined parameter tree may

comprise a root 704, and two top level nodes DISPLAY 706
and CLASS 708. In this example, the second instance of
“CLASS (x)” 1 the predefined parameter string 1s on the

same level as “DISPLAY” because 1t 1s outside the parenthe-
s1s of “DISPLAY.”” DISPLAY 706 has nested parameters
CLASS 710 and STATUS 712 with STATUS 712 having an
additional parameter X 714. In the depicted embodiment,
CLASS 708 also has a child or nested parameter X 716.

I1 the user enters the command QUERY DATA, the SPOC
module 106 1s configured to append the predefined param-
cters, 1 this example DISPLAY (CLASS, STATUS (x))
CLASS (%), and send the command to the IMS 104 for pro-
cessing. Unlike conventional systems, 1f the user enters a
manual parameter the SPOC module 106 1s configured to
merge the manual parameter with the predefined parameters.

For example, 11 the user enters the command QUERY
DATA CLASS (y), the parse module 502 extracts the param-
cter “CLASS (y)” and the build module 504 generates the
manual parameter tree 702 and the predefined parameter tree
700. The manual parameter tree 702 may comprise the root
718, the CLASS 720 and the child or nested parameter node
Y 722. The search module 506 then begins to compare the
nodes of the predefined parameter tree 700 with the nodes of
the manual parameter tree 702.

The search module 506 starts with the DISPLAY node 706
and looks for parameter context matches in the manual
parameter tree 702 at the same level. In this example, there are
no matches forthe DISPLAY node 706, so DISPLAY 706 and
the children nodes 710, 712, 714 are copied to the command
string and are marked as copied. The search module 506 then
moves to the next node, which in this example 1s CLASS 708.

The search module 506 compares CLASS 708 with nodes
of the same level on the manual parameter tree 702 and finds
a matching CLASS 720 node. The search module 506 then
compares the parent nodes, which 1n this case are both ROOT
704, 718. The search module 506 has found a match, and
subsequently compares the children nodes 716, 722. In this
example, the children nodes X 716 and'Y 722 do not match so
the search module copies the manually entered parameter Y

722 to replace X 716. The resulting command string, in the
depicted embodiment, would be DISPLAY (CLASS, STA-

TUS (X)) CLASS (Y).

The present invention may be embodied 1n other specific
forms without departing from 1ts spirit or essential character-
istics. The described embodiments are to be considered 1n all
respects only as illustrative and not restrictive. The scope of
the ivention 1s, therefore, indicated by the appended claims
rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the
claims are to be embraced within their scope.

What 1s claimed 1s:

1. A system for merging manual parameters with pre-
defined parameters 1n an Information Management System
(IMS), the system comprising:
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an Information Management System (IMS) configured to
manage one of a hierarchical database and a transaction
management system;

a Time Sharing Options (1TSO) Single Point of Control
(SPOC) module for managing a plurality of IMSs by
way of manually entered commands on a command line
to control the plurality of IMSs from a single console;

a parse module configured to receive a command string,
having multiple nested manual parameters and config-
ured to 1dentily manual parameters within the command
string;

a build module configured to generate a parameter tree
having manual parameter nodes, each manual parameter
node representing one manual parameter, the parameter
tree further comprising predefined parameter nodes,
cach predefined parameter node representing one pre-
defined parameter;

a search module configured to compare manual parameter
nodes to predefined parameter nodes to 1dentily param-
cter nodes having a matching parameter context, a
matching parameter context comprising a context
wherein a manual parameter node matches a predefined
parameter node on the same parameter nesting level; and

a command module configured to generate a command
string comprising at least one manual parameter from a
manual parameter node having a matching parameter
context.

2. The system of claim 1, wherein the search module 1den-
tifies the parameter context match by identifying a match
between a parent node of a manual parameter node and a
parent node of a predefined parameter node, the manual
parameter node and predefined parameter node having
matching tokens that identify the manual parameter node and
the predefined parameter node.

3. The system of claim 2, wherein the match between the
parent node of the manual parameter node and the parent node
of the predefined parameter node comprises matching tokens
of the parent node of the manual parameter node and the
parent node of the predefined parameter node.

4. The system of claim 1, wherein the parameter context
match comprises a manual parameter that represents the same
meaning as a predefined parameter such that the command
module overrides the predefined parameter with the manual
parameter 1n defining the generated command string.

5. The system of claam 1, wherein the non-matching
parameter context comprises a predefined parameter having,

no corresponding manual parameter such that the command
module includes the predefined parameter 1n the command
string.

6. The system of claim 1, wherein the search module
traverses the parameter tree in order according to a depth-first
traversal protocol.

7. The system of claim 1, wherein the search module 1s
configured to mark a manual parameter node having a
matched parameter context and a predefined parameter node
having a non-matching parameter context such that the com-
mand module can readily identify matched parameter context
nodes and non-matching parameter context nodes.

8. The system of claim 1, wherein the build module 1s
configured to create a descendent level of manual parameter
nodes within the parameter tree for each nested manual
parameter and create a descendent level of predefined param-
cter nodes within the parameter tree for each nested pre-
defined parameters.

9. A method for merging manual parameters with pre-
defined parameters, the method comprising:
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recerving a command string having a plurality of nested
manual parameters and 1dentifying manual parameters
within the command string;
generating a parameter tree having manual parameter
nodes, each manual parameter node representing one
manual parameter, the parameter tree further comprising
predefined parameter nodes, each predefined parameter
node representing one predefined parameter;

comparing manual parameter nodes to predefined param-
eter nodes to 1dentily parameter nodes having a match-
ing parameter context, a matching parameter context
comprising a context wherein a manual parameter node
matches a predefined parameter node on the same
parameter nesting level; and

generating a command string comprising at least one

manual parameter from a manual parameter node having
amatching parameter context and at least one predefined
parameter from a predefined parameter node having a
non-matching parameter context.

10. The method of claim 9, further comprising identifying
the parameter context match by identifying a match between
a parent node of a manual parameter node and a parent node
of a predefined parameter node, the manual parameter node
and predefined parameter node having matching tokens that
identily the manual parameter node and the predefined
parameter node.

11. The method of claim 10, further comprising matching
tokens of the parent node of the manual parameter node and
the parent node of the predefined parameter node.

12. The method of claim 9, further comprising overriding
the predefined parameter 1n generating the command string.

13. The method of claim 9, further comprising including
the at least one predefined parameter from a predefined
parameter node having a non-matching parameter context in
the generated command string.

14. The method of claim 9, further comprising traversing
the parameter tree 1n order according to a depth-first traversal
protocol.

15. The method of claim 9, further comprising marking a
manual parameter node having a matched parameter context
and a predefined parameter node having a non-matching
parameter context such that the matched parameter context
nodes and non-matching parameter context nodes can readily
identified.

16. The method of claim 9, further comprising creating a
descendent level of manual parameter nodes within the
parameter tree for each nested level of manual parameters and
creating a descendent level of predefined parameter nodes
within the parameter tree for each nested level of predefined
parameters.

17. A computer programmed product comprising a tan-
gible storage medium tangibly embodying a program of
machine-readable instructions executable by a digital pro-
cessing apparatus to perform an operation for merging
manual parameters with predefined parameters, the operation
comprising:

recerving a command string having a plurality of nested

manual parameters and 1dentifying manual parameters
within the command string;

generating a parameter tree having manual parameter

nodes, each manual parameter node representing one
manual parameter, the parameter tree further comprising
predefined parameter nodes, each predefined parameter
node representing one predefined parameter;
comparing manual parameter nodes to predefined param-
cter nodes to 1dentily parameter nodes having a match-
ing parameter context, a matching parameter context
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comprising a context wherein a manual parameter node
matches a predefined parameter node on the same
parameter nesting level; and

generating a command string comprising at least one

manual parameter {from a manual parameter node having
amatching parameter context and at least one predefined
parameter from a predefined parameter node having a
non-matching parameter context.

18. The computer programmed product of claim 17, further
comprising 1dentifying the parameter context match by 1den-
tifying a match between a parent node of a manual parameter
node and a parent node of a predefined parameter node, the

14

manual parameter node and predefined parameter node hav-
ing matching tokens that identify the manual parameter node
and the predefined parameter node.

19. The computer programmed product of claim 18, further
comprising matching tokens of the parent node of the manual
parameter node and the parent node of the predefined param-
eter node.

20. The computer programmed product of claim 17, further
comprising overriding the predefined parameter in defining

10 the generated command string.
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